Examined the moderating effects of risk status on the impact of home intervention in a follow-up study of children with failure-to-thrive (FTT
also had a beneficial impact on language development, and on the childcenteredness of the home environment among both infants and toddlers. Several strengths of the study, including a larger sample, the use of a nonhospitalized sample, and the comprehensive nature of the services provided may account for the ability to detect positive changes among these families.
Even in the face of positive effects however, Black et al. (1995) noted wide variability among the characteristics of the families. Investigation of variability in these areas-specifically those characteristics that potentially moderate the effectiveness of the intervention efforts-can aid in tailoring the intervention to meet the specific needs of individual families and targeting intervention to those who can best utilize it. However, it is unclear how risk moderates intervention effects, especially when children are living in families with multiple risk factors. At least three evaluations among children who were high risk, but not FIT, have found interventions effective only among the highest risk families. For example, the impact of early home and clinic-based intervention on the cognitive development of 3-year-old children with a history of low birth weight was moderated by maternal education, with the intervention having no impact among children of better educated mothers (Brooks-Gunn, Gross, Kraemer, Spiker, & Shapiro, 1992) . Similarly, Olds, Henderson, Chamberlin, and Tatelbaum (1986) found intervention with first-time mothers effective only among the highest risk mothers (low income, unmarried, adolescent mothers), and Lyons-Ruth, Connell, Grunebaum, and Botein (1990) reported that early home visitation buffered the impact of maternal depressive symptoms on children's cognitive development, but had no impact among children of nondepressed mothers. However, others have reported that home-based interventions were more effective among children with less severe medical problems and more family resources than among children with more severe medical problems and limited family resources (Jessop & Stein, 1991) . In their review of early intervention programs Bryant and Ramey (1987) reported that very low income families with multiple social and economic problems may be unable to take advantage of intervention programs. Thus, additional clarification is needed to understand the role of home intervention in promoting the development of children with FIT.
The impact of demographic and psychological factors on developmental outcome among young children has been well documented and may aid in understanding who is most likely to benefit from early home intervention (Bronfenbrenner, 1993; McLoyd & Wilson, 1991; Sameroff & Fiese, 1990) . Sameroff, Seifer, Baracas, Zax, and Greenspan (1987) and Sameroff, Seifer, Baldwin, and Baldwin (1993) classified families based on their level of cumulative risk as defined by demographic factors and maternal psychological characteristics. They found that the number of risk factors was inversely related to children's developmental outcome. However, the use of cumulative risk scores, in which demographic marker variables are combined with individual and/or family characteristics and then related to outcome measures, precludes making conclusions concerning the specific factors which constitute the index. An alternative approach may lie in the differentiation of categories of risk factors. Rather than combining demographic and psychological components into a total score, it may be more useful to separate demographic from psychological factors and to assess their relative contributions to the problem being considered. This separation may facilitate the development of interventions because an intervention targeted toward demographic factors may reflect an economic orientation, while an intervention targeted toward psychological factors may be based on mental health principles.
A variety of specific demographic characteristics may constitute a demographic risk with regard to FTT. Poor growth is often embedded in a context of family economic disadvantage (Drotar & Malone, 1982; Drotar, Nowak, Malone, Eckerle, & Negray, 1985; National Commission on Children, 1991; Ricciuti, 1981) , family structure (Drotar et al., 1985) , and low maternal education (Drotar & Sturm, 1988; Singer & Fagan, 1984) . Other potentially contributing demographic factors such as household density, teenage parenting, and joblessness have also been associated with compromises in child development (BrooksGunn & Furstenburg, 1986; McLoyd & Wilson, 1991) .
Maternal psychological characteristics are another important source of potential variability which may represent risk if they impinge on intervention effects. As described above, maternal depression has been included in cumulative risk scores outside of the context of FTT (Sameroff et al., 1987 (Sameroff et al., , 1993 . Depressive symptomatology, together with anxiety and hostility, often co-occur and are characterized as negative affectivity (Watson & Clark, 1984) . They are serious concerns because they are relatively common psychological disturbances among women (Nolen-Hoeksema, 1990 ) and have been associated with ineffective parenting and cognitive and emotional problems in children (Downey & Coyne, 1990; Gelfand & Teti, 1990) . It is also unclear whether caregivers with symptoms of negative affectivity are less or more able to take advantage of intervention services that promote parenting.
The present study is designed to extend the findings of Black et al. (1995) by following the children in that study to age 4 and by examining factors that moderate the effects of the intervention. It is hypothesized that children with high levels of risk (either demographic or maternal negative affectivity) will be more likely to evidence compromised development in the areas of cognitive development, motor development, and interactive behavior. Because FTT is often a chronic condition that has been associated with dysfunctional family interaction patterns and negative developmental and behavioral consequences (Black, 1995; Drotar, 1995) , it is also hypothesized that children from families with high levels of demographic risk and maternal negative affectivity risk will be less able to benefit from early home intervention.
METHOD Participants
The children in this follow-up study were described when the initial impact of the home intervention was presented . Data were available on 116 children at the end of the intervention and on 74 at the age 4 follow-up visit. Thirty-one children were lost because they did not complete the 4-year evaluation (22 could not be assessed within 6 months of their 4-year-old birthday and 9 could not be located), and 11 were lost due to missing data on outcome or predictor variables. Baseline comparisons using demographic and dependent variables indicated no differences between those who did and did not complete the 4-year evaluation, except that the mothers who were included in the final sample were older (A/ = 25.3 years, SD = 5.6) than mothers who were not included (M = 23.2, SD = 4.4, t = 2.02, p < .05).
At baseline all children were diagnosed with nonorganic FTT. Baseline recruitment criteria included chronological age under 25 months, weight-for-age below the 5th percentile, and weight-for-height below the 10th percentile using the National Center for Health Statistics (NCHS) growth charts (Hamill et al., 1979) . The children were born at term (greater than 36 weeks), with birth weight appropriate for gestational age, and no congenital problems or handicapping conditions. The children were recruited from inner-city pediatric primary care clinics serving low-income families. None had identified medical problems associated with their growth deficiency, as determined by record review, physical examination, and laboratory assessment. To account for genetic contributions to stature, the children's height-for-age was adjusted by mean parental height (Himes, Roche, Thissen, & Moore, 1985) .
The majority of the families were African American (90%) and had few financial resources, receiving both Medical Assistance (82%) and Aid for Families with Dependent Children (74%). Most caretakers were in their early 20s (M = 24.2 years, SD = 5.4), had limited education (A/ = 10.8 years of schooling, SD = 1.6), and had never been married (83%).
Procedure

Evaluations
Mothers were invited to participate in a longitudinal research project, using consent procedures approved by the Institutional Review Board at the University of Maryland at Baltimore. A comprehensive evaluation was conducted prior to the onset of treatment during a laboratory visit that included a developmental assessment, a videotaped observation of the parent and child, and a 60-minute interview in which standardized questionnaires were administered including basic demographic information and parent functioning. Questionnaires were administered orally to control for varying literacy levels. The data collection procedure was repeated 1 year after recruitment, and again when the children turned 4. Evaluators were blind to intervention and risk status. Families were compensated financially for their participation in the research protocol at each evaluation.
At baseline and following the intervention, children and parents were videotaped during a meal. Food was available and a high chair and children's tables and chairs were provided. At the 4-year visit the parent and child were seated at a small table and asked to work on several puzzles. During all videotaped observations parents were requested to behave as they did at home. The camera was visible in the room, but did not require an operator.
Intervention
All families were enrolled in a multidisciplinary Growth and Nutrition clinic upon entry into the project. They received ongoing nutritional, medical, and behavioral intervention, including videotaped feeding observations . Half of the families were also assigned to a home-intervention group by random assignment. A community-based agency provided the home intervention, which included 1-hour weekly home visits by lay home visitors. The intervention was based on principles of ecological theory (Bronfenbrenner, 1979 (Bronfenbrenner, , 1993 and the goals were to provide maternal support and to promote parenting, child development, and utilization of formal and informal resources. A more detailed description of the randomization procedures, the clinic, and the home intervention has been reported previously .
As shown in Table I , the home intervention families did not differ from the clinic only sample at the initial visit on demographic characteristics.
Measures
Predictors
Maternal psychological functioning was measured at baseline using a combination of three subscales of the Brief Symptom Index (BSI; Derogatis & Spencer, 1982) . The BSI is a 53-item psychological symptom self-report scale in which respondents are asked to report on the frequency of symptoms over the preceding 7 days using a 4-point scale, ranging from not at all to extremely. For the present investigation, a composite score combining scores on the depression, hostility, and anxiety subscales was used, as suggested by Watson and Clark (1984). Low scores on this scale are optimal, indicating less severe symptomatology. Scores on the BSI were transformed to z scores, based on the normative sample, and ranged from -0.74 to 3.00 (M = 0.13, SD = 1.0). Mothers were divided into negative and nonnegative groups using a median split. Demographic risk was calculated by summing positive indicators on six risk categories: (a) maternal age less than 18 at the index child's birth, (b) maternal education less than high school, (c) high household density (more than two people per bedroom), (d) poverty status, as indicated by dependence on Aid to Families with Dependent Children and/or Medical Assistance, (e) single parent-reporting only one adult residing in household, and (f) having never held a job. At baseline 5% of the families had no identified risk factors and 49% had at least three (M = 2.45, SD = 1.25). Poverty was the most common risk factor (86%), followed by density (50%), and maternal education (44%). The maternal psychological and demographic risk indices were similar across the home intervention and clinic only groups (see Table I ) and were not correlated, r = -.04, p> .10.
Outcome Measures
Child developmental outcome was assessed using the Bayley Scales of Infant Development at the end of the intervention period (Bayley, 1969) , and the Battelle Developmental Inventory at age 4 (Newborg, Stock, Wnek, Guiduboldi, & Svinick, 1984) . The Mental Development Scale and the Psychomotor Development Scale of the Bayley have a mean of 100 and a standard deviation of 16. Two corresponding scores were used from the Battelle Scale-Cognitive Development, and Motor Development, and were also expressed as standard scores.
Child interactive behavior was assessed at each of the visits. At baseline and at the end of the intervention, behavior during feeding was coded using a modification of the Parent-Child Early Relational Assessment (PCERA; Clark, 1985; Clark, Music, Stott, Klehr, & Cohler, 1984) validated on low-income, African American children and parents (Black, Hutcheson, Dubowitz, Starr, & Berenson-Howard, 1996) . Two child factors (competence and negative affect) were used in this study.
Child behavior during play at age 4 was coded using global ratings of preschool children's behavior with their parents. Three scales have been identified (task engagement, negative affect, and warmth) (Cohn, Cowan, Cowan, & Pearson, 1992) . The task engagement and warmth scales include variables that are similar to those included in the competence factor of the PCERA, and the negative affect scale is similar to the negative affect factor from the PCERA.
On both of the scales individual items represent a global rating of the continuous interaction of the parent and child during a 10-minute observation period. Individual items are coded into ordinal scores, based on behaviorally defined anchors, with high scores representing the most positive interactions. Raters were blind to the intervention and risk status of the families. They were trained until percentage agreement exceeded 90% on 10 observations, rated independently. Reliability was maintained at this level via weekly checks. Approximately 16% of the observations were double coded. Alpha coefficients were calculated to examine the internal consistency of the factors and Finn's r was calculated to determine levels of interrater reliability between the raters for each factor of the two scales (Whitehurst, 1984) . Finn's r is free of several problems that plague other agreement estimates, including chance agreement, additive bias, and homogeneity of between-subject variance. On competence and negative affect the alpha coefficients were .79 and .87, respectively, and the Finn's r's were .96 and .98, respectively. On task engagement, negative affect, and warmth, the alpha coefficients were .86, .88, and .72, respectively, and the Finn's r's were all above .90.
Analytic Strategy
The impact of demographic and maternal psychological risk on changes in children's development (cognitive and motor) and behavior (competence and negative affectivity) from baseline through the close of the intervention were examined by eight multiple regression analyses (four using demographic risk and four using maternal negative affectivity as an independent variable). The same analyses were repeated at age 4, with task engagement and warmth replacing competence. Maternal age and infant age at recruitment were entered to control for baseline age and duration from the end of the intervention to age 4. Baseline weight-for-height and corrected height-for-age were entered to control for initial growth status. Baseline status of each dependent variable was entered, when available, in order to examine changes over time. Intervention status and either maternal negative affectivity or demographic risk were entered, followed by the Intervention Status x Maternal Negative Affectivity interaction term or the Intervention x Demographic Risk interaction term. When each type of risk was analyzed, the other was entered as a covariate. Significant main effects of intervention status, negative affectivity, or demographic risk would suggest that they had a direct impact on the dependent variable. A significant interaction term would indicate that the intervention had a differential effect on the dependent variable based on either maternal negative affectivity or demographic risk. In the case of a significant interaction, partial correlations were calculated using procedures outlined by Cohen and Cohen (1983) .
RESULTS
Negative Affectivity
After controlling for baseline status, there were no main effects of intervention or maternal negative affectivity and no significant Intervention x Negative Affectivity interaction on any of the dependent variables at the end of the 12-month intervention period (see Tables II and III) . At the 4-year-old visit, there was a main effect of intervention on motor development, F (8, 65) = 5.76, p = .02, but there were no main effects of negative affectivity on any of the outcome variables. In addition, there were Intervention x Negative Affectivity effects on cognitive development, F (9, 64) = 1.14, p < .05, motor development, F (9, 64) = 1.32, p < .01, child task engagement, F (8, 65) = 1.20, p < .05, and child negativity during play, F (8, 65) = 1.28, p < .05 (see Tables II and IV) . The interactions were examined through partial correlations, which control for covariates. Among the home intervention group at age 4, baseline symptoms of maternal negative affectivity were inversely related to children's cognitive development (r = -.36, p = .03) and motor development (r = -.40, p = .02), and marginally related to children's negative affect (r = -.27, p = .09) and task engagement (r = -.27, p = .09) in an inverse direction. In contrast, none of the partial correlations were significant among the families who did not receive the home intervention. (Derogatis & Spencer, 1982) . *Bayley Scales of Infant Development (Bayley, 1969) . 'Black et al., 1996 . "'Battelle Developmental Inventory (Newborg et al., 1984) . 'Cohnet al., 1992. 
Demographic Risk
When demographic risk was considered, there were no main effects or interactions at the end of the intervention or at age 4.
DISCUSSION
These findings provide convincing evidence that home-based intervention strategies initiated during infancy and toddlerhood among children with FIT can impact their development and interactive behavior at age 4. As a group the children who received the home-based intervention had higher scores on motor development than those who received only the clinic intervention. However, the findings were more definitive when they were considered in light of the mothers' level of negative affectivity. Specifically, children of mothers who evidenced low Downloaded from https://academic.oup.com/jpepsy/article-abstract/22/5/651/907758 by guest on 01 May 2019 levels of negative affectivity were more able to benefit from the in-home component of the intervention, when compared to home intervention mothers who reported elevated levels of negative affectivity, or to clinic-intervention mothers, regardless of symptomatology. In addition to motor development, this effect was apparent in cognitive development, task engagement, and negative affectivity. The fact that this pattern occurred in two contexts (standardized developmental assessment and videotaped interaction with parent) adds to the strength of the finding that maternal psychological functioning moderates the impact of early intervention on the development and interactive behavior of 4-year-old children. This relationship between maternal negative affectivity and children's development and behavior is consistent with theoretical expectations (Bronfenbrenner, 1979; Samerofif & Chandler, 1975) and illustrates the importance of maternal psychological functioning within very low income families. Regardless of intervention or risk status, the children's cognitive development declined from scores at baseline that were consistent with normative standards to scores 16 points lower by age 4. This pattern is not surprising given the challenges that poverty places on young children (Zill, Moore, Wolpow Smith, Stief, & Coiro, 1995) , and the associations between FIT and cognitive delays (Bithoney & Rathbun, 1983; Drotar & Sturm, 1988; Oates et al., 1984) . Thus, with respect to children with a history of FIT, the home intervention was effective in reducing the amount of cognitive decline among children whose mothers reported low levels of depression, hostility, and anxiety, but not among children of more symptomatic mothers.
At first glance, these findings appear to be at odds with evaluations that have reported intervention effects only among the highest risk families (BrooksGunn et al., 1992; Lyons-Ruth et al., 1990; Olds et al., 1986) . There are several possible explanations for the apparent differences. First, the studies defined risk in different ways. Two of the studies defined risk using demographic characteristics (Brooks-Gunn et al., 1992; Olds et al., 1986) ; whereas in the current study the differential effects of the intervention were associated with maternal psychological symptoms, not demographic risk. Second, although risk was defined by maternal depression in the study by Lyons-Ruth et al. (1990) , the children in that study differed from the children in the current study by age (18 months vs. 4 years), health status (no health problems vs. FTT), and developmental profile (no decline in development among children of nondepressed mothers vs. decline in development among all children). Thus, the children in the current sample may have had more cumulative challenges, including longer exposure to poverty and maternal negativity, than the children in the study conducted by Lyons-Ruth et al. (1990) . Taken together, these findings suggest that the intensive home intervention provided by Lyons-Ruth et al. (46.7 visits over 13 months) may enable depressed mothers to provide adequate developmental stimulation when their children are very young and have no additional health problems, but home intervention may not be adequate when mothers with symptoms of depression, hostility, or anxiety are confronted with children who may have chronic health problems, such as FTT. The developmental challenges experienced by lowincome, preschool children with FTT may be so overwhelming that only mothers with few psychological symptoms can retain and implement the skills learned in the intervention.
It is also likely that the relationship between risk and the ability to benefit from home intervention is not linear. Intervention may be most effective among families who are neither desperately chaotic and unable to cope with the challenges of a child with a chronic health problem (e.g., Jessop & Stein, 1991) , nor those who are highly competent and may not need the intervention (Bryant & Ramey, 1987) . Families somewhere between these two extremes may have both the minimal level of resources necessary to make use of the services, and the need for them.
Note that similar effects were not found for demographic risk. Although cumulative risk indices that include maternal psychological variables have been related to cognitive outcome at age 4 (Sameroff et al., 1987 (Sameroff et al., , 1993 , other investigators have reported no relationship between demographic risk indices and cognitive outcome within low-income families (e.g., Lyons-Ruth et al., 1990) . The effects of poverty were so pervasive (over three quarters of the families received AFDC) that additional demographic risk factors had no impact (McLoyd & Wilson, 1991) .
The moderating effects of maternal psychological functioning were not apparent until the children were 4 years of age, even though the intervention had terminated at least 1 year prior to the evaluation. This finding is consistent with that of other investigators who found variable effects of early intervention, depending on the time of assessment. For example, following an intervention with new mothers and their babies during the first 2 years of life, Olds, Henderson, and Kitzman (1994) examined the health and development of the children at age 4 and found that the nurse-visited group lived in homes with fewer hazards, had fewer injuries, had fewer emergency room visits, and had fewer behavioral problems noted in their medical charts. As children transitioned into the preschool years, increased opportunities for these effects emerged. Similarly, Achenbach and colleagues (Achenbach, Phares, Howell, Rauh, & Nurcombe, 1990; Achenbach, Howell, Aoki, & Rauh, 1993) found long-term effects of early intervention among low birth weight infants on their academic performance at ages 7 and 9 that had not been apparent at age 3. In addition, factors that are predictive early on may lose potency as children are exposed to a diversity of experiences. Drotar and Sturm (1989) found that nutritional status dropped in its value as a predictor for cognitive development observed longitudinally, while family characteristics such as family income and maternal education increased in predictive ability over time (Drotar et al., 1985; Drotar & Sturm, 1989) . These "sleeper" effects suggest that increased attention should be directed toward understanding how the effects of interventions may be moderated by child or family variables, including the developmental changes that occur as children grow older.
Limitations of the Study
This study represents the first systematic evaluation and follow-up of children with FTT recruited from primary care clinics who participated in a randomized clinical trial of home intervention. Although caution is warranted given the attrition and loss to follow-up, there were no biases identified that differentiated the families included in this subsample from those in the original sample. Moreover, the findings were robust enough to reach significance in spite of a relatively small sample.
Although this study demonstrates that maternal negative affectivity moderates the effect of intervention on children's development and interactive behavior, it does not describe how that process works or why the moderating effects of negative affectivity were not evident at the close of the intervention. In other words, how do maternal behaviors change over time, how are maternal behaviors related to children's development, and how do maternal behaviors differ by negative affectivity? These questions should be addressed in subsequent investigations so intervention programs can be developed to assist mothers with specific behavioral skills. 
Summary and Implications
Many clinicians and researchers have demonstrated that nonorganic failure-tothrive serves as a marker of childhood vulnerability that can have long-lasting negative consequences on children's well-being. Although many of the children in this sample experienced adecline in their developmental performance over time, the findings illustrate that early home intervention can interrupt that negative trend among children of mothers who do not report elevated levels of maternal negativity. Yet wide variability in performance remained, suggesting that other child and family factors may influence response to intervention. For example, given the critical contribution that children make to their own development, it may be useful to examine the moderating effects of children's temperament.
The current findings suggest that among low-SES families of children with FTT, intervention will be most beneficial among mothers with relatively low levels of negative affectivity. Mothers with high levels of negative affectivity may be too immobilized by their own depression, hostility, and anxiety to focus on the behavioral changes necessary to take advantage of early intervention with their children. Although in most cases the mothers' symptoms were not serious enough to warrant referral to mental health services, they may benefit from specific attention directed toward ameliorating their negative affectivity, particularly in their parenting role. Videotaped observations of feeding interactions may be a useful therapeutic strategy. Feeding not only provides an opportunity for mothers and children to enhance their relationship by learning to recognize cues from one another and to communicate with clarity, but when successful, it results in physiological satiety and psychological feelings of satisfaction.
Successful interventions for vulnerable children are often intensive, begin early in a child's life, involve the primary caregiver, and are based on ecological theory Bronfenbrenner, 1993; Bryant & Ramey, 1987; Olds et al., 1986) . However, given the limited resources available to early intervention providers, it is important to match families and interventions by determining the children and families who are most likely to benefit and the optimal intervention strategy for individual families. In keeping with ecological theory, characteristics of both children and caregivers may influence the impact of the intervention. Thus, early intervention should be conceptualized from the perspective of the family, not just from that of the target child (Dunst & Trivette, 1994) and should be integrated into existing health, mental health, and social service systems.
